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traffic to emulate the same type of traffic over the test network. This paper 

compares sampled terrestrial network traffic with emulated satellite network Th* s paper describes a preliminary series of experiments run over the NASA 

traffic over the NASA ACTS satellite. ACTS satellite network. We gathered network statistics from an actual Internet 

Service Provider and built a version of trafgen which emulates this traffic. We 
then conducted a series of experiments at different multiples of the sampled 



traffic load over the satellite network to test the behavior of trafgen and verify a separate channel than the traffic in the reverse direction. This is true for the 

that it preserves the characteristics of the original terrestrial traffic. The satellite network used in the experiments reported in this paper. For these 

following sections describe the trafgen program, the TCP traffic library tcplib networks it is necessary to have an instance of trafgen at both ends of the 

[4] on which it is built, the satellite network that we constructed to test the network to emulate requests and responses originating at either end of the 

program, the experiments that we conducted, and an analysis of the results. media, as shown in figure 2. 
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network over which trafgen is running is a shared medium (as in Ethernet in Missing from this list, but a large presence on modern networks, was Hil 

which the requests and responses would travel over the same physical channel), which we added to the library. We also added information on connection 

a single trafgen program can emulate both the requests and responses. 

However, in most wide-area network links the traffic flow in one direction uses 







interarrival times. Our modified version of tcplib uses the following network the connections (49 connections) had a duration between 100ms and 600ms, 

characteristics: etc. The longest connection lasted 4823.1 seconds. 


Counts 

vo 

CO 

14 

22 

(N 






Running Sum 

35 

49 

r** 

CO 

oo 

84 

85 | 


202 

203 

% Conversations 

0.1724 

0.2414 

oo 

ON 

to 

o 

0.4089 

0.4138 

r- 

00 

o 


0.9951 ! 

1.0000 ! 

Duration (ms) 

100 

8 

VO 

600 

700 


1000 1 


8 

CO 

8 

00 

TJ- 

4823100 


00 

c 

c 

.2 

cs 

<u 

> 

c 

o 

u 

u 

JC 

£ 


c 

o 

3 

3 

-O 

'£ 


3 

O* 

c 

I 

u 

5 


c 

0 

1 
CX 


3 

> 

o 

u. 

a 



I 

•3 


-8 

3 

4) 

V5 

Cu 

<33 

&0 

C 


4) 

> 

'5b 

C/3 

4) 


<?3 

1 

CX 

'O 

3 

00 

C 


c 

o 


X) 

*c 


£ 

o 


cx 


4> 

> 


CX 

p 



3 


| 1 3 

Vs n 


3 

a 

4) 

X 


i 

u 

IS 

u 

4> 

> 

4) 

* 

o 

ffi 


I 

*c3 

> 

Cj 


O 

3 


I 

3 

JU 


CX 

q 


3 2 


o 

£ 

£ 

c 

c 

4> 

fc 

3 

U 

13 

3 

6 

0 

3 

> 

2 

c 

1 

3 


1 

U 

u> 

X 

4) 

u. 

O 

w 

C/3 

3 

O 

s 

v- 

o 


c 

t 

3 

4> 


CX 

4> 

4> 

E 

4) 

C/D 


13 s 


I 


42 5 


(3 

3 

4) 

3 

3 

3 

4> 

3 

* 

x-f 

o 

* 

w 

O 


4> 

c3 

a 

a 

ju 

o 

4) 

O 


3 


£ ^ 


I 

0 

1 
£ 


o 

13 

o 

00 

c 


x: 


4 > 

c 




4> 

§* 

CX 


3 

3 
4> 
3 

! i 


3 

U 

C 

4> 

c/3 

O 

u> 

CX 

2 

c 

4> 

E 

c 

8 . 

X 

4> 

4> 

5 


O 

IE 

£ 

'e 

ob 


4) 

£ 

c" 

o 


2 

c3 

X 

U 

-C 

4-i 

3 

O 

CO 


£ - 

'E 

£ 

4) 

3 
s 

c3 

-C 

■*— 1 

u. 

o 


4) 

E 

4) 
w 

c 

►— I 

4> 

> 

<a 

£ 2 

£ O 

£ > 

4) 

4, V3 


£ 

3 

4) 

*5 


3 

O 

'i 

> 

E 

o 


c 

8 

C3 

*3 

c3 


6 

3 

H 

H 

4) 

£ 



£ 

-2 

x 

5 


c-~ 

cs 

-D 

H 


c 

4) 

> 

*5b 


X 

B 

c 

o 


IS 


4) 

c 


4) 

5 


C 

O 

3 

a 


I 

x 

4> 


1 


C 

o 

3 

4) 

4 ) 

C 

c 

o 

o 

VO 

CO 


c 

o 

3 

o 

3 

C 

O 

4> 

















e 

v 

-5 S 


O 3 

*3 cr 


m — — C S 

P4 (ii £3 

Cu £h Eh ^ Pi 

e g 2 W 

[n K 2 W ^ 

0 o o o o 

X$ X$ X? X3 X3 

Xf X5 XS XJ X5 

?t 5 <d td fd <d 

(D CD OJ CD <P 

H U U H H 

3 5 3 3 3 

Eh E- E“» E-< Eh 

<U <L> 0> 0> CU 

^ X *! ^ M 

id td (d <d fd 

S S « S 2 


1 

4 -> 

0 ) 




P 

a 

o 

X 

M 

M 

.* 

•• 

d) 

o 


(I) 

U 

•• a 

a 

a 

a 

u 

> 

c 


Qi iJ 

4 J 

P 

rH 


a 


* 

■P P 

jH 

a 

0 ) 

rd 

0 


\ 

<P £ 

2 

w 

P 


u 

& 






P 

' — ’ 

V 







a 

0 






tn * 

<u 

*H 







a) 

£ 






-K P 

rH 

w 





r— . 

\ -H 

0 ) 







<d 



u * 

i> >> 

s 1 

o S 

« E 


a -2 
® 2 

1 13 

<d l> 

i. 5 


■§ S 

-D 


» ZJ> 

0) C 

*5 ^ 


N 

N 

*H 

•H 

W 

03 

e 

s 

a> 

(L) 

P 

0 

•H 

( 

-H 

a 

ol 

P 

p 

P 

g 

A 

w 



XI -P 

XJ 

d *h 

d 

0) X 

<D 

co qj 

U} 


8 I £ 


•73 00 

O On 


£ ~ 
H B 


1 '| 

2 c 

<d 


O ^ 

c 

CL. Q 


<3 W 

OJQ cd 

cd CL. 


loop forever { 1 Under NetBSD we simulate threads using multiple processes. 

/* ask what type of connection to run next */ 
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and quiet time) with a fixed length in bytes. After that control interval has While the u ^ en P™£™ m accomplishes the traffic generation, the experiments 

completed, a File transfer is initiated on a new TCP connection whose size is require a second computer to accept the data. Recall that trafgen models the 

determined by tcplib network by generating TCP connections containing data that only flow in one 

direction (outbound from trafgen). The computer at the other end of the 
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